






















Fly ash	(PFA) Pulverized	Fly Ash	consists	in	a	by-product	of	combusting	coal	in	thermal	power	stations





















































• The growing environmental concern led to several global initiatives that aim to ensure economic sustainability, the
optimization and recycling of the existing resources and, within this front, emerged more recently also the circular
economy concept.
• These initiatives have been translating into new regulation and recommendations that vary across industry and, in
some cases, also across regions. The industry of building materials is one of the largest consumers of natural resources
(both raw materials and fuels) and has also a significant production of end product residues. Naturally, this is already
one of the most regulated sectors, but its players, aware of the impact of the industry have also proactively invested in
improving its efficiency and reducing its impact on the environment.
• Despite these improvements, changing consumption trends and increasing regulation will bring additional and





























































.• The Cement and Building Materials industries are among the main consumers of natural resources and its
production process release significant amounts of residues and emissions and thus have always been heavy
regulated.
• Growing environmental and sustainability concern is leading towards even more regulation and new limitations on
the industry impact on the environment.
• The companies cope with these challenges by researching new products and developing new, more efficient
technologies and production processes that are less impactful to the environment.
• The concept of circular economy aims to minimize further the negative environmental externalities, and raises the
challenges to the whole value chain and production cycle of the industry.
• Based on the Ellen MacArthur’s model, our team developed the “7 R’s framework” in order to analyze where can
Secil – as a leading cement and construction materials company in Portugal and with sizeable presence in other
continents – improve and innovate in the context of circular economy.
• The outcome of this document is a selection of 5 initiatives or potential projects that are not yet explored by Secil
and that can deliver a strong impact for the company in the long term.
• Furthermore, the team identified two critical uncertainties, out of the five final initiatives, to further elaborate
different scenarios regarding how will these uncertainties develop in the future and, how what are Secil’s strategic































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The report from the Intergovernmental Panel on Climate Change (IPCC) shows the urgency for drastic changes and
supports the implementation of the carbon tax:
• In order to remain below 2° C, emissions must decrease from 40% to 70% globally between 2010 and 2050
• Delaying additional mitigation to 2030 will substantially increase the technological, economic, social and
institutional challenges associated with limiting global warming throughout the 21st century to below 2°C in







The EU emissions trading system (EU ETS) is a policy created to fight climate change and reduce
greenhouse gas emissions.
This system works on a “cap and trade” principle: a cap is set on the total amount of greenhouse gases
emitted by each installation. This cap is in constant reduction overtime so that total emissions fall all
over the world.
































































































































































































































































• Control finite stocks and balance renewable resource flows
• Circulate products, components, and materials at the highest utility at all times in both
technical and biological cycles
• Design for remanufacturing, refurbishing, and recycling to keep components and materials
circulating in and contributing to the economy.
• Reveal and design out negative externalities, which implies reducing damage to human
utility, such as food, mobility, shelter, education, health, and entertainment, and managing


















































































































































































































Each circle represents opportunities to	explore	circularity in	


































































































































Substitution of concrete due to the negative impact it has on the environment. Reducing the use of
concrete (and consequently of cement and aggregates) by replacing it with other materials such as
wood, glass, steel, ceramics, asphalt or bitumen.
This initiative becomes even more relevant if the other industries are able to develop more





























Recycle:	Recycle the end product and components
(concrete)
Description





























Recycling concrete consists in transforming construction and demolition waste into new aggregates,























































3D Printing can have a huge potential if it enables significantly lower costs and time of construction.
This innovative method is still in a development stage but there are already final projects showing
how disruptive this technology can be for the construction sector. Initially, the main material used in
the printing was cement but there is the possibility of using other materials, such as plastics and
























• First office building printed by a	
3D	printer
• Took 17	days to	be produced and
cost about 140	000	$
• The UAE	Prime-minister intends to	
have 25%	of all Dubai	buildings
3D	printed
• Assembled in	less than 2	days
• System is based on “Lego”	type















































Instead of using the most common fossil fuels, such as coal and petroleum derivatives (petcoke) in
the production of cement, it is possible to use fuels, tires, biomass or even garbage, for the same
purpose. These alternative fuels will generate less impact on the environment, since the use of
renewable energy in the production process contributes to a lower consumption of fossil fuels and,


































































To produce cement it is necessary to extract natural resources, such as limestone, sand and clay.
Alternatively, waste from other industries such as fly ash and slag can be used, which reduces the
use of clinker or cement, while eliminating waste from other industries at the same time.
Incorporation of alternative raw materials has 3 different outcomes:
• Reduction of the weight of clinker on cement
• Reduction of the weight of cement in the end product due to more durability or quality provided by alternative materials





































During the cement production process, energy is generated, especially on the form of heat, which
















































Option to rebuild or rehabilitate a building at the end of its useful life. In the case of rehabilitation
(instead of demolition and construction of a new one), there is less consumption of










































Use of raw materials that increase the durability and strength of the cement, thus increasing the
longevity of the final construction. By building more durable and sturdy buildings, we are reducing



































The possibility of producing cement or concrete that has the capacity to absorb CO2 from the
atmosphere could reduce the industry's environmental footprint. Although there are studies being
developed to enhance the absorption of carbon dioxide in the production process, the concrete itself
already absorbs CO2 during its lifetime. It’s a natural process called carbonation – since its production
process is made by decarbonating limestone, over its lifetime is natural that concrete carbonates

















Standard cement is produced by heating limestone or clay at
1500 to 2000ºC, releasing 800 kg of CO2 per ton of cement
According to Novacem, a company originating from the Imperial College of London,
this product’s typical emissions are of -50kg to +100kg CO2 /ton cement, meaning it
absorbs about 600 kg of CO2 per ton of cement.
Novacem’s cement is produced with magnesium
silicates - which is a raw material that requires half of
the temperature needed to heat limestone, and also
























The construction of houses with materials that have a high thermal capacity will enable these
houses to be much more efficient from an energetic perspective.
This topic becomes especially relevant when embedded in a service throughout the chain and





























Carbon Capture and Storage (CCS) is a technology that allows the capture of about 90% of the CO2













































































































































































































































































































































































































































































































































































































































Direction: Currently 3D Printing is used a lot in small scale projects focused on repairing
and constructing furniture and decorative pieces such ornaments and statues. Nevertheless
3D Printing is already being tested and developed for large scale buildings and
infrastructures, with some prototypes already on the market. The future concerning the
direction of growth for 3D Printing still remains uncertain but factors such as mass
production building costs and speed will be crucial in setting the direction of 3D Printing
Speed:	Speed	is	greatly	influenced	by	external	factors	such	as	social	acceptance,	
technological	development	and	regulation		existent
Impact: 3D Printing will surely shape the industry even if it is not adapted at a large scale
and being the standard for future construction. Secil needs to develop products that are
compatible with printers and, the company can even take advantage of this technology in









Direction: Evolving construction to a service industry rather than just a product one is
largely dependent on demand and consumer preferences. The extreme of this uncertainty
would be to plan an entire projects with products and expertise from within the company
and then charge periodical fees to the customer while maintaining full responsibility for
maintenance and repair over the life-cycle of the building. On the other side, construction
would remain as it is with contractors choosing different materials and application is done
by unexperienced people undermining the quality of the end-product.
Speed:	Speed	is	greatly	influenced	by	the	education	of	the	consumer	and	the	creation	of	
demand	for	this	type	of	solution.
Impact: If this type of service begins being requested by costumers Secil would have a
much more downstream control of its products creating a greater emphasis on quality and
longevity of the end product. The constructors, on the other hand, would leave
responsibility of application and choosing of materials to the producers, which in this case,



































Companies use 3D Printers to prototype
projects and pre-cast concrete structures to
be assembled on-site. Companies will
construct buildings more efficient and
durable and will be responsible for
maintenance and rehabilitation during the
whole life cycle of the building. There will
be more focus on quality and efficiency.
Buildings and structures are printed on-site in
few days at a reduced cost. Customers will
personalize every single detail of the project
and companies will provide the best solution
possible for each project. Companies will
charge periodical fees and ensure the
building is always at its maximum quality and
efficiency
The construction value chain will maintain
its current form with construction
companies buying materials and applying
as they want. 3D Printing will be used for
prototypes and small projects only. The
market can demand for more efficient
alternatives to cement but cost will still
play a major role
Mass 3D printing of houses becomes general
and mainstream. Construction companies
will choose from any material fits better in
3D printers with an emphasis on cost and
speed as long as minimum quality is ensured.
Printing is done on-site in few days/weeks
with much less labor work or pre-produced in



































• Companies control quantities and
types of products used leading to
much less waste and incorrect
application
• More emphasis on quality and
durability reducing CDW waste over
time
• 3D Printers will use less cement and
more alternative materials.
• Incorporation of recycled CDW in the
printer mixture and less waste due to
printer precision and effectiveness
• Personalized solutions will emphasize
use of mortars and concretes with
alternative materials (cork, wood, etc)
• Possibility of replacing cement and
concrete by other materials such as
wood or glass
• Rehabilitation remains a trend
reducing overall levels of CDW
• CDW recycling and incorporation in
new concrete or cement will reduce
both the aggregates and limestone
extracted from quarries
• Cement companies need to focus
their environmental actions upstream
• Mass production of houses at a
reduced cost can lead to people
changing house more often and thus,
requiring more rehabilitation work and
more CDW produced, which will have
to be recycled and incorporated in the
end product








































































This top 3 results truly reflects my role within the team during the consulting
project. I identify myself with the operational role since I prefer a hands-on
approach and like to put theoretical and abstract ideas into practice. I relate
myself with the strategist one as well, since I’m an extrovert person, always
full of energy, outgoing and emotional. Having the team worker role as one
of the top 3 doesn’t surprise me, since I like to make sure that the people in
the group get along and work together effectively. Being a team worker
comes natural to me - I’m loyal and always aware of the individual’s needs
and worries.
After analyzing Belbin results on the bottom roles, I can understand why the
president role does not fit in my personality. Despite being an extrovert and
social person, I’m not the one always concerned about final objectives and
outcomes. Besides having the prospector role as one of the bottom ones I
can relate myself to it since I get easily demotivated and bored if the work
involved is stagnated or without the stimulus of others.
Considering the bottom role, the finisher is the role that least describes my
character within the team. The person within the role usually is introvert and
nervous, always worrying in what can go wrong. Even though it’s critical to
have quality checks and revisions on the project, the eye for detail and








































After analyzing Belbin’s results, I can conclude they were very accurate, since I’m a
really objective person and have a serious approach. I only criticize the team’s work
when I see a flaw in the project, or something that can be improved. I identify myself
as a prospector due to my ability to stimulate new ideas and innovative approaches
within the group. The role that I relate the most is the finisher one, since I consider
myself a perfectionist always concerned with the small details and making sure
everything is done on time and with quality.
In what concerns the bottom roles, I identify myself much more as a leader in the
work itself rather than within the team, reason why the president role is not the
one that most fits my personality. Nevertheless, I see myself as a goal-focused
person despite creativity not being my strong point. The strategist role does not fit
well in my behavior due to the fact that I am completely focused and objective on
the work and what needs to be done, instead of worrying with the other team
members’ performance. This also leads to a poor result on team worker role
because, even though, I have good social and communication skills, I am not
sensitive and emotional enough.
101
By	learning	about	myself	and	my	capabilities,	this	project	made	
me	grow	in	an	individual	and	professional	manner
Key	Learnings
Title 
• Text
Key	Learnings
Personally	 Professionally
• Adaptability:	Accept	and	adapt	
myself	to	different	working	
methods
• Analytical	skills:	anticipate	
questions	and	rethink	established	
structures
• Versatility:	deal	with	unexpected	
client	decisions	and	adapt	the	
project	to	its	needs
• Role	of	a	consultant:	
Understanding	what	are	the		
consulting	challenges	and	how	to	
deal	with	them	on	a	daily	basis	
• Time	management	skills:	Working	
under	tight	deadlines
• Communication	and	presentation	
skills:	the	team	developed	3	
different	presentations	to	the	
client
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By	matching	Belbin	results	with	my	personality,	the	role	that	fits	
me	the	most	is	the	President	one,	whereas	the	one	that	fits	me	
the	least	is	the	Intellectual	one
Pedro	Pinto	Gomes
Top	roles:
President
Team	Worker
Monitor
Bottom roles:
Prospector
Finisher
Intellectual
During	this	project,	and	after	analyzing	my	role	in	the	team,	I	was	able	to	relate	
with	the	Belbin	results	findings.	I	was	able	to	identify	myself	with	the	President	
role	since	I	believe	I’m	an	extrovert	and	stable	person	and	possess	leadership	
skills	within	the	team.	I	was	able	to	have	a	dominant	role	over	the	project	but	
always	in	a	relaxed	and	unassertive	way.	The	role	of	a	team	worker	is	probably	
the	one	that	I	could	more	easily	relate	since	I	was	able	to	involve	every	team	
member	in	every	single	decision	and	motivate	the	members	in	different	
occasions.	The	monitor	role	has	also	some	characteristics	that	fit	my	personality	
and	behavior	within	the	group.	My	critic	approach	to	every	problem	was	
important	to	define	clear	goals	and	objectives,	as	well	as	analyze	different	
problems	and	situations.
The	Belbin	analysis	also	made	me	understand	what	are	the	roles	that	are	
unrelated	with	my	personality	and	that	I	needed	to	work	on	them	during	the	
project.	Despite	working	well	under	pressure	and	improvising	well,	I	lacked	in	
social	skills	to	create	empathy	with	some	of	the	company	collaborators.	The	
finisher	role	is	the	one	that	I	least	identify	myself	with,	since	I	am	not	a	
perfectionist	person	that	pays	too	much	attention	to	details.	The	intellectual	is	
clearly	not	my	best	role	since	I	am	much	more	practical	and	goal-oriented	than	
creative	or	analytical.
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By	learning	about	myself	and	my	capabilities,	this	project	made	
me	grow	in	an	individual	and	professional	manner
Key	Learnings	
Title 
• Text
Key	Learnings
Personally	 Professionally
• Working	as	a	team:	accept	and	
understand	different	ways	of	
thinking	and	distinct	personalities
• Pressure:	to	work	effectively	under	
pressure
• Communication	skills:	how	to	
communicate	and	pass	the	right	
message
• Problem	solving	skills:	being	able	
to	develop	n w	approaches	and	
strategies	to	create	an	effective	
solution
• Leadership	skills:	how	to	unite	a	
team	and	conduct	successful	
interviews
• Time	management	skills:	meeting	
tight	deadlines	and	accumulating		
work	according	to	client	needs
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